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UNDERSTANDING THE BIOMECHANICAL “SPREAD” OF JOINT PAIN:
KNEE PAIN PREDICTS SUBSEQUENT SHOULDER PAIN AND THIS IS
MEDIATED BY LEG WEAKNESS. DATA FROM THE OSTEOARTHRITIS
INITIATIVE
L. Laslett y, P. Otahal y, E. Hensor z, S. Kingsbury z, P. Conaghan z. yUniv. of
Tasmania, Hobart, Australia; zUniv. of Leeds, Leeds, United Kingdom
Purpose: Joint pain is common in older adults; typically multiple joints
are involved. A greater number of painful sites is associated with higher
levels of pain intensity in affected joints, more functional impairment
and poorer quality of life. However, little is known about the pattern of
multi-site joint pain development. We aimed to assess whether the
number of painful joints increases over time, whether pain in certain
joints precedes pain in others, and to assess whether the association is
mediated by weakness in a cohort of older adults with painful knee
osteoarthritis or at risk of knee osteoarthritis in the NIH Osteoarthritis
Initiative (OAI).
Methods: Participants in the Incidence or Progression cohorts of the
OAI without baseline knee replacements were categorised as having no
knee pain (neither knee painful at baseline and years 1-3), or persistent
pain in one or two knees (pain at baseline and on two or more occasions
in the same knee over years 1-3). Number of painful joints (neck, back,
shoulders, elbows, wrists, hands, hips, knees, ankles, feet) was calcu-
lated at each visit. Changes in the number of joints were assessed using
mixed effects Poisson regression. Associations between persistent knee
pain and incident shoulder pain at year 4 were assessed using log
multinomial modelling, adjusted for age, sex, BMI, and CES-D depres-
sion score (baseline and change at 4 years) (models 1-3), other lower
limb pain (models 2 & 3) and leg weakness, deﬁned as difﬁculty
standing from a sitting position at baseline (WOMAC function subscale
3) (model 3).
Results: Number of painful joints increased by 2.4% (95% CI -0.5%, 5.5%),
1.6% (-1.3%, 4.5%), 3.5% (0.5%, 6.6%) and 5.2% (2.2%, 8.3%) at years 1-4
compared to baseline. In participants with persistent pain in knees only
at baseline, who later developed pain in another single joint (n¼70),
this did not occur randomly across joint types (p<0.001) with incidence
greatest in shoulders (28.5%). Participants with persistent knee pain in
0, 1 or 2 knees and no baseline shoulder pain (n¼1555) were aged
61±9.0, years (range 45-79), 56% female, mean BMI 28±5 (range 18 -
49). Participants reporting weakness, higher depression scores and pain
in additional lower limb joints at baseline were more likely to develop
shoulder pain at year 4 (all p<0.001). Persistent pain in 1 or 2 knees was
associated with increased risk of bilateral shoulder pain at year 4 after
adjustment for demographic factors (model 1: Table 1). Associations
attenuated slightly after further adjustment for lower limb pain (model
2). The association between knee pain and the development of shoulder
pain was partially mediated by leg weakness (model 3), as knee pain
was associated with weakness (1 knee: b¼1.16; 95% CI 1.08, 1.24; 2
knees: b¼1.21; 95% CI 1.11, 1.30) and weakness with incident shoulder
pain (1 shoulder: relative risk (RR) 1.21; 95% CI 1.06, 1.36; 2 shoulders:
RR 1.46, 95% CI 1.25, 1.71).
Conclusions: Spread of joint pain over time is not random, with
shoulders the most common painful joint following knees. The associ-
ation between persistent pain in 1 or 2 knees and incident bilateral
shoulder pain is partially mediated by leg weakness, suggesting bio-
mechanical factors inﬂuence the spread of pain.Associations between knee pain and incident shoulder pain at year 4 in OAI participan
Model 1: Adjusted for demographic factors Model 2: Additionally adjuste
RR (95% CI) p RR (95% CI)
n¼1521 n¼1521
Incident unilateral shoulder pain
1 knee 1.24 (0.87, 1.76) 0.23 1.21 (0.85, 1.72)
2 knees 1.33 (0.89, 1.99) 0.16 1.28 (0.85, 1.93)
Incident bilateral shoulder pain
1 knee 1.65 (1.01, 2.72) 0.046 1.59 (0.97, 2.61)
2 knees 2.27 (1.34, 3.85) 0.002 2.02 (1.17, 3.49)
Reference category: Pain in neither knee, no incident shoulder pain578
PAIN SYNDROME STRUCTURE UNDER MUSCULOSKELETAL SYSTEM
DISEASES
V. Povoroznyuk, U. Pryimich. D.F. Chebotarev Inst. of Gerontology NAMS
Ukraine, Kiev, Ukraine
Purpose: Neuropathic pain caused by the musculoskeletal system dis-
eases has recently been the focus of numerous studies. The aim of this
study was to estimate the structure of pain syndrome and reveal the
presence of neuropathic pain component in patients suffering from the
osteoarthritis and low back pain.
Methods: We’ve examined 44 patients aged 31-85 years (average age
67,5 ±1,9 years). Patients were divided into 2 groups: A - patients with
low back pain (N¼28), B - patients with osteoarthritis of knee joints
(N¼16). Patients who had history of knee surgery, endocrine disorders,
systemic diseases were excluded from this study. To assess the NP
component we used painDETECT, LANSS, DN4 questionnaires.
Results: Regression analysis shows correlation between the ques-
tionnaires: LANSS and painDETECT (r¼0.69, p¼0.00001), DN4 and
painDETECT (r¼0.76, p¼0.00001). 75% of patients with low back pain
examined by painDETECT were unlikely to have NP, 17,8% might pos-
sibly, 10,7% - probably. LANSS scale: 82,1% were unlikely to have NP,
17,9% probably had one. DN4 scale: 57,1% had unlikely NP, 42,9% prob-
ably had one. 50% of patients with osteoarthritis of knee joints exam-
ined by painDETECT were unlikely to have the NP component, 41,6%
might possibly, 8,3% - probably. LANSS scale: 66,7% were unlikely to
have NP, 33,3% probably had one. DN4 scale: 50% were unlikely to have
NP, 50% probably had one.
Conclusions: Thus, in patients with OA and LBP the pain syndromemay
include NP features. Identiﬁcation of these would promote a treatment
strategy targeted at the NP.
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CONTRIBUTION OF MECHANOSENSITIVE ION CHANNELS TO
OSTEOARTHRITIS PAIN
H. He, A. Davidova, R. Sharif-Naeini. McGill Univ., Montreal, QC, Canada
Purpose: Osteoarthritis (OA) is a disabling and prevalent condition
affecting 27 million US citizens and 5 million Canadians. Pain is the
primary symptom of the disease and it is largely manifested as
mechanical hypersensitivity to joint palpation/movement. However,
the underlying mechanisms are poorly understood. The enhanced
mechanosensitivity can be due to changes in excitability of the noci-
ceptors, or to a sensitization of the mechanosensing apparatus. The
central component of this apparatus is a mechanosensitive ion channel
that converts mechanical inputs into electrical signals. This project aims
at examining the changes that occur in the function of MSCs in knee
joint nociceptors in naïve and osteoarthritic animals.
Methods: We used a mouse model of OA (knee injection of mono-
iodoacetate (MIA)). Joint pathology was veriﬁed via Toluidine Blue
staining. Mechanical hypersensitivity was assessed by the validated
Knee-bend test. To record from nociceptors, we used a TRPV1-CRE::n-
uGFP reporter mouse. To identify knee-innervating nociceptors, a ret-
rograde tracer (DiI) was injected 1 week prior to electrophysiology such
that the co-labeling of nuGFP and DiI signal indicates knee-innervatingts
d for lower limb pain Model 3: Additionally adjusted for leg weakness
p RR (95% CI) p
n¼1520
0.29 0.89 (0.57, 1.38) 0.59
0.24 0.92 (0.56, 1.5) 0.73
0.066 1.13 (0.6, 2.11) 0.71
0.01 1.44 (0.75, 2.77) 0.27
